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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio equipment an adaptive array 
radio base station that can realize a stable reception characteristic by 
compensating a frequency offset. 

SOLUTION: A frequency offset correction section 6 gives a frequency 
offset to a received signal vector X(t) from array antennas #1-#4 and 
applies adaptive array processing to the resulting vector. An error signal e 
(t) is referenced on the basis of an output signal y(t) of an adaptive array 
and a reference signal d(t) stored in a memory 30 for a reference signal 
period or a replica signal d'(t) outputted from a forced phase 
synchronization processing section 20 for a period when no reference signal 
exists, and an offset extract section 100 extracts a frequency offset AG. An 
offset compensation value calculation section 1 30 updates an offset 
compensation value 0(t) on the basis of the extracted offset A9. 
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4CDffi7}£3:ttT, ff-^y (t) cq&*1£- I Q¥ffi±<£> 

20t £^ti> 0 

[0 0 6 2] rr-c\ tzb?L\i, ts^y (t) I4«|&ro 
9, tzk^lf. QPSKmmZtitzia^XhZhnk-f 

s„ Lfci5ot, &m&tem%u&m&2 014, qpsk 

'£tH£*ifcff -§-(75 I Q^pffi±co^(D^tm-t--5ff 

[0063] &®nmmm!&mn2 o^^w 

t)^ti6fB^uyj XiS^d' (t) i:^rir(ci- 

[0 0 6 4] SDMASifc/g 1 0 0 0f4, 1 * 

ay h^fi^^SftS (tzbz.\i \ 2 0 -> 

«8fUf^d (t) <b LXtiit)-fZ>/*y 3 0 i, SfS 

sftWitsisifflffiaiai^fcrou^y^flif-d' (t) t;* 

*U 3 oa>f>tf>#f$fI-5!-d (t) ^-fS^ 
^*J»«B4 0lcif9«!l»$n-C, V>Tix^-*SrtH^-r 
5*-f y^(U8S5 0 i:, X-T Ofrb(Dttijjb 
iDSSSl 4^f>wtb*»^SrSte$-e:fc±-C3!lP^1-5 
fc*(OiD»§§7 0 J:, AP»f§7 0^6><Dffl^Sr§:ltT, 

/WW (t) £gfct!-f3fc«>CD'>:r^ hH-JFlElftl 0 
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[0 0 6 5] SDMAlif 1 0 0 014, 

«7oi»e>a^sH5issflr-^e (t) wra-ij-fcKSss 

•tirfcm-^-i:, ^-f -y^[sIS§5 0^bW^^^-5#flS<t-§- 
d (t) £fcl4U7lJ #{!-§- d' (t) tSr*P^i-5» 

*«©fsr*d" (t) ««#®«iagi5 6 o 

»*M9 0i, *SS9 0C0ttS^$rS(tT^ra4S!c^ 

W^ry 7#,$ ju 2. * x y ^AjRfi^fA 1 2 

Ot, ^xs/y^»«pgj51 2 O^ibtiJ^^tlS^xs' 

not hffi«*©sffM^teiil-.5fcJ6(o 

^*yi40t, 1 4 OfclEttSftTV^lKNI]*!! 

aiw*5lt5*7-fey hff«ffltJ?liJS§l 1 0*»f,©tU* 

iri-jscT, *y-tv h^mme (t) %^aj-r?>fc* 

[0 0 6 6] *7-fey MftfMtgffigEl 3 OA»fe05a* 
20 CUfcCT, m&&.*7-tv y^iEU6iK 7tn^ 
*/l"£&S§4- l~4-4^ferottJ*|C*f LTM»t 

[00 6 7] 112(4, ^IPJiCfc^T, «*t S DMA 
gifcjf 1 0 0 0 4r<&M-e«£3ft5«-i§-©*tf 

[0 0 6 8] 1 71/- A<0ft^-I48^n Mr^#J$ 

YfrtzkZ-&mmmxlhZ> a 
[0 0 6 9] y Mil 2 0-»-^/^^1f^$ 

30 H 2 Lfc«»JT-»4, locoSftfflfciL^loK)^ 
(tfflro^ny KSrljat LT4 3.-f-'(c*fLTl 7k- 

[0 0 7 0] 121 3 14, 01l:*Lf:SDMAMil 0 
0 0Wftf^^tftB^1-5fcfe(757D-^-v- hT-fcSo 

[0071] 4-f , in 3 -eiT*t>n*«ia*rlweWKitt 

•*-#l~#4;i»e>0>{M-X (t) (4, IW**7ty|« 
ffl«ffi9 (t) ta**^$tvfc^, 7^7r^7ru 

40 [0 0 7 2] T^TV^TWa^ffiaSitiaHtfjflJ 
*y (t) , #.BS|f-^d (t) d>g,0H£Se (t) 

Sb(--<O^Me (t) ^-S^V^T, 7m 

t-r5>7^'f t--^ h^w (t) asjuasns. 

[0 0 7 3] r»i:t, 7m-f7'7K©[ttMt 
y (t) t^rW#fiP,(f-^d (t) t^b, I Q?S_ht 

ftmyhtAJ (t) >55ftttl$H, *7tj/H| 

so file (t) asjrmsft*. 
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[0 0 7 4] ZCDtt, gteff n y h^tJ^T, 

^miS^hyvSZW^^Xlt. J12£IM-:7fey h(DjE 
fr#tai4, #!£{t^d (t) i: y h/i^X 

(t) w^Tm^yrwffia <o *w 
y h^uw (t) z-gm-rz^-yi-ytv h««fie 
(t) t^&MffMa^ff^5o 

[0 0 7 5] ^miS^£L<0^.m (x-*lFB) IC^T 
«4, 7^f^7K(ilAy (t) ^S^I^f^^ 
fiJtetBfBl^^-arfcu^y ^ d' (t) iTy'Tx^T 

W l^y h/UW (t) 3o4Wi&$C*:7-fey hffiQtm 

e (t) wii&Mtf^ff^fcnSo 

[0 0 7 6] _k$Lfci::fc9, IMtKDSDMA 
Sift^l 0 0 0(>:*J^TI4, 1 y 

y *VWc*f L T T 4 tf* V fe y h JEff &m 

£ff&5. 1-^^*5, gtifl^§-<£>;f:7fey UTE, 71/ 
-Y&a, ^fey htt««Kffw^a*->v**;u-ri:lc 

t&mmT\cfczx%mz£<9^$>i£ibx&<t><Dk-t 20 

[0 0 7 7] ®M^-7°<F>$)M^t LTt7ty 

h««<!9 (1) I40lifey hLTio< troi-f-So 
[0 0 7 8] fct^lf, PHS->^fAtlfflt5f 
3\ HE*PW{f-^EffiT**)5 1~1 2i/>'#>*T-(±^ ; e 
y 3 0rtgi5ro#Bi{f^-d (t) £ffl^T;i-7-fey hflHR 
ffitDjESrMaSrffft 5o rfticftLT, 1 3 
^W#BSff^^v>|xfflT'l4, 7Kii)Ay (t) £ * 

/4qps K^siiff ^.^[zmmmmm Ltzm^-^m 
mm^visyvz d' u) t lx*7±v hmmmv 30 
Mfr&aicfflv^,, 

[0 0 7 9] fc*S, «T©tfcW~:fc^T r t J 14, ftRQ 
£Sfr1-'£$tT*fc 9 , 14^-7 -fey 

(t) ©tit S*f$£^ibWB#ffl;g^&**>U tzt 

[0 0 8 0] 0 3^MLt, Sif&a^M^ttSi: 
UryT'SlOO) » ^^^'/ufc^* 1 ?^ M-^fife 

2) . 

[00 8 1] t^T« ©toU 2£ig;iT^5a» 40 

5a»0>¥U»rii*fT*:b*i (^f5'7 , S 1 0 4) , i ^ 

6Kl*iV^C, «T«ito£oTTVx-^g<fffi-§-<y h 

/ux (i) y hffimme (i) 

TliiE$4x5 (XT77'S10 6) 0 
[0 0 8 2] 
X' (i) =X (i) e" X"'" X 1 
= X (i) X (cos (iXQ (i)) + jsin (i 
XQ (i) ) ) ' 

rr-c, j ii**¥<fc«r*tou z'ttttsMfczroaai so 
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[0 0 8 3] «^T, ^x^MtiilOlt J0»S§7 
0*>e>ffl***i5#fi8«*d (i) i*7ty hfftft 
©5MlflHJ~** h/t'X' (i) ^tUt^T^f^ 
^TWtlJAy (t) tlrfflv^^n' H^H/WW 

(i) ©ffg:fciT>*S£r£ff&5> Uf-^SIO 
8) . 

[0 0 8 4] 3^018 5 0jl»fcHtfj$ft 5 

#BBfs#d (i) tio*S7o*»e>a*sn5»sffi-§- 
ttx&ttteafte o, mw&9 oisiv*7±y bmm 

[0 0 8 5] e (i) =d (i) -y (i) 
A0 = Im [ (d (i) -e (i) ) Xd* (i) ] 
fcjb\ Htlm [••■] (4 [•••] <75*^SB^*^1- 0 

[0086] c«j:5^Lr»e>nytH«»^- 

7-fcy HBfcS<5<,NT, ^yy°Wm&n \ 20, s 

*#i i oisir/^-fcy nifltttjuassi 30 off* 

^at-i 1 ?, HT©ai:S<Sv^SStt7t v Mfi 
#tffl^5gf$ix5 (^fy^s 110) „ 
[0087] 6 (i + 1) = 0 (i) +aiXA0 
T.y-y-fS 1 1 OO^a^J-t-Si:, i ©fit^-T 
Vy y^h^T, ^3(4^.^2/ 7°S 1 0 4^«JS-f 

So 

[0 0 8 8] ^T->7'S 1 0 4 KtSl^T, i rofltri* 

1 2Sr«*.5i:¥iJ»r£;h.fcig£\ fellixfyys 1 1 
2\Z.Wa-fh. *7-y7S 1 1 2IC*3^-CI4, Ji&gc* 
7 -fey YmiE%& Kfcl^T, XT-yZfS, 1 0 6 £ IsH-HlC 
LT, gftff^y h/WX (i) ©ffiffi*s*BlE**l-C, 
g{ifi#-<y h/ux' (i) ;JS£riteft3. 

[0 0 8 9] «^T, JP»^l 4i>?)HJ*Sn57^ 
f^7KMy (t) kQQry (i) *»ffi!lti£|g|PI 
MLtzuyvztB^d' (i) i:a»f>jpJH»7 0KJ:9 

#e,nsisMff#e (i) ['S^^t, ^iwhtunii 
8§i of4, f>i-r N/ww (i) SrjEiriaa-rs 

(^ryys 114), 

[0 0 9 0] ffi^X, 3S$lM^ffl^a^2 OICjoVN 
T, T^^yrW^y (i) SrSftWJffitBPffl-t- 
SrilCfP^Lfcl/^y^m^-d' (i) 
^ESS5 0 5r^LTtH^^^, *P*«7 0*»e>l4gR|g« 
*e' (i) rwm^-e' (i) t^^- 

*s(ES*fc(t-*t» U7°y*{f^-d' (i) t&jp# 
S8 ofctJv^T^Lfc^mtM^SJaagpe oa»e> 

ai^3$n/cm-^d* (l) i5rSS§§9 0lcjav^T»» 
Lfc»«liS<5V^-C, *7*y KtttiiSBl OOKlbV 

r. ^T©s;^5<j^T^&^3h7-fe y h a e^ams 

HSo 

[0 0 9 1] e' (i) =d' (i) -y (i) 
A 6 = I m [ (d' ( i ) -e' ( i ) ) X d' 
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* (i) ] 

iritis, Hi]E*B6lc4it6>ii5. 
[0092] 6 ( i + 1) = 0 (i) +/iXA9 
«fcV*T, i (fciAtfl 2 0) ±9t 

*#v^»5a»©jw»fa*fT4fcii (xfy/s 118), 

s l l 2Kfc#U «fci^S/v#AHfctriHitTV^5 

[0 0 9 3] «i*t\ ft*tt&AS9k:4-7-t: y 
7u-Aro^»fifflic^^y i 4 o(c:»#l-5„ rni- 

(i) ii«T©J:5^»S*n5ri:ii*« Uf^ 
s 1 2 o) o 

[0 0 94] e ( i ) = (%fe¥%tif<n e <nm) 

f-y^S 122) „ 

[00 9 5] «±co £ 5 ft«Hl*rfT* 5 r t T\ Sft« 
f-f 7*T ?rfflv^c^SIHlcfc-^T, S^/igfllft 

[0096] mmcomm 21 m 4 (4, *m\(D-$mn 

fl2CSDMAliSl 2 0 0<75«fi)t^ijiK-r5fcfe 

[0097] mmtni&m 20s dmas^ 12000 

*fi)t/JS, iftiDil 1 © S DMASif 1 0 0 t 

[0098] &fi!iJftfSl^^g|H5 2 O/^cDWTjlcXo- 
^T, #^&3£^ft?Ml!l«^&a$|S2 0 O Chtt 

m^y-T-??-*. vVM2 1 0 i, Sif-?i7- 

SB2 2 0£, roi^^^-W/t^fTfttJilfclHlRT 
^i2tS-t-5fc*0^*y 2 3 0i£$?,lc{t;t51»fijci 

[0 0 9 9] SDMASifflm 2 0 0IU3VT 

(4, ^yyfllWMWi 2 oroftfrOf;:, *<r yZf& 

o*>e>#*.e>ns3:5-iHi*Tt(£:cT, ^Tt-^-rs: 

[0 1 0 0] »' (t) =u' (0) x a. t 
::t-, itio<i< l SrSfc-T/t^T-feoT, .WTS 
JP^»i^„ (0) tt«B»itt-C?*>S. 

[0101] «±roi 5 fcmj&tl-S r it*, xr^7 
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•oTV><„ 

[0102] %nmm.^y^y v>m.'im?£\x*m\L-f 

So 

[0 10 3] "T\ y-fX*:*7-teJ:0*#41MI 

[0 10 4] ixELfci?!;:, ^7-*#4sj^SgP2 

Sr/hS<LT^<. WX^t J: 

5x7-i;J:oT, t7t5'hifi|[^§<^iLT 

[0 10 5] 0514, B4|C^LfcSllg<7)ff2f§2<£>SD 
MASi&Jll 2 0 0O»{^£ffti5!-f 5fc#<E>:7n-^ 

[0 10 6] H5Sr#BBU-C, Sflr*aai«§B*&*ixSi: 
(7fy7'S10 0) , s^jK/MScfc*?:" h-fSfc* 

2) o 

[0107] j^vf, i <r>m.ft l 2 SrS^-cv^ 
30 : §fr<D%m&?ft£t>tl Ufy7S 10 4) , fli«! 

6t£*5^T, TVT-t-SftW^^ h^X (i) #JSj£ 
SM^-fey NMf»ffie (i) tS^V^T«iE*nS (* 
X y7°S 106) „ 
[0 10 8] «^T, 9W htMMIl 0{4, SP*S7 
0*»e>W*$*t5#IS«^d (i) W7t7F«ft 
o£ft{f-5§-<^ h/UX' (i) ^6>#P)lxST^7'x^ 
7*T u-f UJ7J y (t) i?:IW>x-f Kn^W 
(i) ©tt*j3itfX*r«rfT4 3 (^fy7S10 
40 8) o 

[0 10 9] -7JT-, -y^[HlSg5 0^bttS73$tt5 

#Raflr#d (i) i*p»#7o*»fea**ix5ia^«-» 

e (i) *»P,£JlTro*lltKffiS1-S«lfflS:3!lP3i|t«8 0, 

a**®«iagi5 6 o , fngs§9 ositfrn? nam 

Wi ootffT*? wit?, Ht*«3Htl* 

[0 1 1 0] e (i) =d (i) -y (i) 
A 6 = I m [ (d ( i) -e ( i ) ) X d* ( i ) ] 

±SC^ I m [■■•] 14 [-] <D£tilcgi5£3Sfc-r„ 
50 [0 1 1 1] $P>tC, Z<D£l\ZLX'&tbtl1tmfc%C* 
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ji§§i i o&£v*yi?y hffimmnmm 3 0©tT# 

ftfiS^Mff$ti5 y?S 10 9). 
[0112] / (i) =»' (0) XA. r 

e (i + i) =e (i) +m' (i) xA6 

*r s/t°s 1 1 oco^mtmj-r^t, $m\. ©flaw 

yy- v * y y s*i-c, feaii^xs/ys i o 4ic«j§i- 

5. 

[0 1 13] ?fy/S 1 0 4{C*5l^T, SjRi©ffi# 10 
1 2Sra^St*iJWr$tvfc«^, y7S 1 1 

2\z.mt1-5o *7-yy°S 1 1 2 Kfc^-Cti, Jl&S^" 
H£jE8B6|£*it,>-c\ ^ry/sioeiplii; 
Lt, gffff^* h/ux (i) rofittiasffiiESftT, 
sftft-§-<^ h/i-x' (i) *4**n*. 

[0 114] i^T, flPgSl 4i4^tti^^n5T^7 0 
r^T^fflAy (t) tm^y (i) frttfflttfel^ 

#f>n5KMff^e (i) dg-^T, ^i-Y Mt^E 
S&10I4, 9^ h-<^ h/uw (i) 20 
(^ryT'S 1 1 4) o 

[0115] m^x, &m\immn®$m2 oi^*^ 

X, 7m^7WttiAy (i) 5r3i*iJfeffi^i- 
5' £ ic £ 9 ^j&Lfcl^y d' (i) d**^* 
0^^bTffi^$H, ApKlSI 7 oa>e>i2H£flr 

*e' (i) #tti*l£*l5. wCOft-^e' (i) Jrfff* 
£Rte£-frfdf-^-i:, ^7°y #{f -^d' (i) tSriB* 
§S 8 0 Id is l^-CJOjf L t «*#&*&3gff$ 6 0 *» h 

ffl^snfcft^-d' (i) t£SJt2i9 oici^rsji 

Lfc&Stdg-^T, y hftfflSP 10 0 l-*3V> 30 

[01161 e' (i) = d' (i) -y (i) 
A0 = lm [ (d' (i) -e' (i) ) Xd' 
' (i) ] 

:©iS&t7ty M?fA 0 idg^T, K 
T©i^i>!)*7-fe-;/ httftttJFHttl 3 Old J; <9 *7 
±y Mftflt**s)E*f*nT, ^tJUOCEliiii 
title, «&ft*7-fcy hteE» 6 It-**, fc^i* (* 
fy7"S 115), 40 
[0117] / (i) = tf ' (0) xi' 
0 (i + l) = 9 (i) +u ' ( i ) .x A 0 
*fcVT, 3Hft i #£*>l'3l?A< (fctMl2 0) i9t 

*#vvj»5a»«¥ywfa*fTfcfc>;h. (xfyT'si 1 8) „ 
s% i ^^-^^^vuic^T-efcs^ii&aii^T 1 -7 7 s 

S 1 1 2Kl«#U Xft i fr£.^yX^®L*m%-X^Z> 

m-t^am^y- yy s 1 1 9iz&ni-2> 0 

[0 118] (ni7*-*te£{t^7-#fcfttfjt«Kft 
i?-4L7l/-AftTS:Oi:U gfa^-tfSftttix 
ffiii^g{f^7-&L7U-A$cT£l-f^7 y 50 
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U 2 3 OlC&ijfrf 6 (*r yT'S 119). 

[0 119] fc^T, »IM«l4Htt*^-7-fey HiSrfc 

7 u-2»©$d*HMUc* * y 1 4 0 lc»#-f 5. rftfc 

(1) tt£tT©±5l-K«**t5 3 4:t*5 Utj// 
S 1 2 0) . 

[0120] 0 ( 1 ) = (*8*#^Bt© 0 ©it) 
T7/S12 2) . 

[0121] W±©i 5 fcfttSSrfxft 5 r i: "C. gflTflT 

7M7*7U^£^fc«i8Ugfi|;::fc^-C, gc^/iS:ft# 

[0 12 2] Skid, ±38Lfci:i39*W|5!6»e>©3Mltt 
&3E»fcJB»3*i5££fc<» JUS** 7 -fey h*£<fc 

[0123] i&mnmm 2 1 ] mrnmm 2 

ir^TIi, *SKW*JittpK:oixT^7 ! -y7'««c/i © 
ffi£&*l-/h£ < LTV<#yi£r?Tftofc. r©t#, 
/x©fitf4, %<g&mit{iLXfrt>mffi#}\z%{a=7-&tfi 

mistit£fr^tz7 u-j±%LT\zm^xmk-tz>mi$.t 

[0124] mrnmm 2 <omm2~± *fc, *7-ir 
nt 1 @©ais*!!i34 , *5^-tg{iii#r© 

fgl 7 1^— A|Ci3V>T©*fT»iCV\ J Er*t.£U$©7 V—h. 

5. 

[0125] [HJ6©^ffi2©^«aj3] fcS^ii, * 
7-fe 3* hffi«SM»f*3:a?:ft7 U-AKff ft 5 ©T'lift 

<, fct^rf 1 0 7u-Aiii|p]©Sii^-efi : ft5i:1--5 

[0 12 6] [HJi©^ffi2©»W4] $531-, 3i7 
_^B#|cii^x ^T 0 ^^ ' (tJWtyFSfi 
*0 (t) ^WiSlwM1-S*n ! a^ffft5 r i it5C 

[0 12 7] «±»«Lfc± ?t£*y-ky 

frftv^oo, fc5^#^s:Lfc^lcii^-7-fes/ KM 

m (^f7»(iOi) ^aw©»<Bi-Mi- (*>5v> 

I±#*|C W ' (t) ©{i£*#<-f£) ^"7-fe 
y hffi©tt«M3£*#<5rT£*<5. 
[0 12 8]±aufcS»5ft#tl4, fctxili, JSiggl 
0 0 7U-Ajf£l+T:ii7-;&S&£Lfci&-g- J S\ 2 0%H 
±©^ 7 -^^^W £ ftfc*^, T»HISiSn^%^ 

[0129] 9mm»m2K.ts^Xs Tem»XMetit 

x-y-kLy u-M,mcW>fe£ixx\<^®&n, 17- 
^**L*:»S-, T©ffi^0lCft5fcft, ^' (t) 14 



19 

Wffltt/i' (0) tcMSri(c/i^ 0 

[oi3o] mmmm 2 nmrm 5 ] £ 1 *x 

yTWw (t) 0*/J>ffifc^^^UT4b-<fl|^ir-t- 
[0 13 1] tm, ^fy^Sd' (t) 

[0 13 2] Lfc#oT> T-ft/i' (t) ro*/JHitS:j4 
SLTfc< r irtC-TSo fcirxJ4\ T<Oft*fil:£l 00 

ot»jKi-5<»«)nrfiBtt^#^6n5. 10 
[0133] ::t-, m' (t) 0>*/M(H\ ftimft 

[0 1 3 4] £X±<Di.otmtfLt-f 5: £T, HJg<Off2 

[0135] [HJSO^ffi3] 06(4 S *^K©||Jg© 
it3©SDMAl*il 4 0 0O«^Sr|ji.P^-r6fci6 
cO«RS7n y^it-i)5 t 

[ 0 1 3 6 ] HI 1 (i^ LfcHJScO^ffi 1 CO S DMAS! 
mi 0 0 OiOflfcSfcJI* ^y^iHWIJWl 20 
2 0 CDftb "9 yW 5 >yffl$i$f>4 OiCXoXfflWZ 
h%*^y7WmW%l 2 4*SK»tbn5«<«i:fto 

[0137] H 1 |i*Lfcjtlt©»«l 

1(0SDMAI«I1 0 0 0 lRpt£T*£> -SCOT*, 

lR|-fflJ^»4lR|-«F**^L-C*©ttWH:*|jgS*v\ 
[0138] *XS> 7l3mW@m 1 2 4 (4, #flH{t-&as 

#aEl-5Elffl-CI4, ^y^Sn' (t) cOffi£0i: 

So 30 

[0139] J£l_hco4 5 ft^SSrtTft 5 <of4WT<o <£ 5 

fcaafcis. rw^g©ttjwa» flaw 

[0 14 0] r©i 5&?:t-f W^UXJSLT^ 

5RT(Btta«*5. 40 
[0 14 1] LfcjJSoT, ±DJ5»ft*d-7-fey hftflt 

[0 14 2] 11 7 (4. m 6 \Z.fp \^1tf£fe<»m& 3 CO S D 
■5 0 

[0143] El 7 ic*Lfc»att, #IS«#*£tfgfS 
flWy (t) tftoBSl 4*»&aaSilTV>5JHI«, 1- 
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